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Extratropical Influence

1. How does tropical SST pattern
respond to extratropical forcings?




Extratropical Influence

Aerosol-mediated cloud response
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Extratropical Influence

SST Trend during 1979~201
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Extratropical Influence

1. How does tropical SST pattern
respond to extratropical forcings?

2. How does cloud playa rolein
shapingthe pattern?




Introduction

Energetic Framework

“Energy equator tends to move
to the warmer hemisphere.”

It provides a zonal-mean predictability.

Schneideret al. 2014



Introduction Zonal Homogenization
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Introduction Zonal Homogenization
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What about in more
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Experimental Setting

Model:
Setting:
Resolution:
Forcing:

CESM 1.2.0
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Similar responses in Zonal mean:
the tWO exps Northward shifting of ITCZ

a) hNA 3TS pattern mean: 0.47 K c) hNA 5PREC mmiyear ITCZ+1.2°
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Spatial pattern:

> consistent with the theory of zonal homogenization
> similar La Nina-like responses




Understanding the role of cloud through
cloud-locking exps.

(a) hNA mean: 0.47 K | (b) hNA-CL mean: 0.35 K
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Cloud-Locking Responses:

> Weakened meridional asymmetry (68% of the original ASST y¢)
> Lack of robust zonal asymmetry (only 16% of the original ASSTy )




Cloud effect (CE)

Cloud Effect - Response (interactive cloud) — Response (locked cloud)

(a) hNA mean: 0.47 K : (C) hNA CE — ' mean: 0.12 K
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Cloud Effect (hNA):

> Strengthens meridional asymmetry (contributes 32% of the ASST y¢)
> Contributes +30% of ITCZ shifting
> Induces zonal asymmetry (contributes 84% of the ASST )




Cloud effect: WES feedback triggered by cloud

a) hNA CE dSST cntr:D"(0.02KW'm?) mean: 0.12 K
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Cloud effect: WES feedback triggered by cloud

a) hNA CE 3SST cntr: D(0. 02KW1m2) __ mean: 012K




Cloud effect: WES feedback triggered by cloud
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Cloud effect: WES feedback triggered by cloud

a) hNA CE 3SST cntr:D"(0.02KW 'm?) mean: 0.12 K
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Mechanism

Linking meridional and zonal SST gradient

Meridional Asymmetry

ITCZ shifting
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WES feedback




Mechanism

Linking meridional and zonal SST gradient
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Mechanism

Linking meridional and zonal SST gradient
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Mechanism
Linking meridional and zonal SST gradient
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Would ocean dynamics change the pattern?

hNA-FOM 01y-10y 3TS pattern
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Would ocean dynamics change the pattern?

hNA-FOM 21y-30y 3TS pattern mean: 0.23 K hNP-FOM 21y-30y TS pattern mean: 0.48 K
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Cloud biases?

Linear Regression Maps (using monthly data removing seasonal cycle)
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Questions?

a WES-cloud chained process

. Xie and Philander (1994
NH ext. heating le and Phander (155¢)
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